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CLAIMS 

What is claimed is: 

1 . An apparatus for reducing worst-case power comsumption, comprising: 
a first signal having signal transitions; / 

a circuit path for transmitting a second signal through buffered circuit 
sections; / 

logic circuitry coupled to the circuit path andAo the first signal, wherein the 
logic circuitry uses the first signal to reduce a sunryof signal transitions of the 
second signal as the second signal propagates f/om one buffered section of the 
circuit path to another buffered section of the circuit path in order to reduce 
worse-case power consumption. / 

2. The apparatus of claim 1 , wherein the/lpW circuitry comprises exclusive- 
OR (XOR) circuitry. jjl \ 

3. The apparatus of claim 1 , wherein the first signal comprises a signal with 
regular periodic transitions. / 

4. The apparatus of claim 1 , wherein me logic circuitry comprises at least two 
exclusive-OR (XOR) gates located in the/circuit path. 

5. The apparatus of claim 1 , whereiiS the buffered circuit sections include a 
first buffered circuit section, a second buffered circuit section, and a third 
buffered circuit section; and wherein me logic circuitry causes the second signal 
to have altered signal transitions in tne second buffered circuit section in order to 
reduce worst-case power consumption. 
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6. The apparatus of claim 5, wherein the^ second signal has the same signal 
transitions in the first and second buffered/circuit sections. 

7. The apparatus of claim 1 , furth^^^mprising registers for buffering the 
buffered circuit sections. 

An apparatus comprising: 



^a first exclusive-OR (XOR) circuit having a first input coupled to(the circuit 
to providdjrthe first data, a second input to receive a periodic signal; and an 



output to pro^de ^he first data/ in a second format; and 

a second\OR circuit having a first input coupled to the output of the first 
XOR circuit, a second input coupled to receive the periodic signal, and an output 
to provide |the first data ri;j^e first format 

9. The apparatus of clafqi 8, further comprising[memory for storing- the first 

data-in the second format. 

f 

10. The apparatus of claim 9, wherein the periodic signal comprises an 

\ ' 

address signal for addressing the memory. ^ 

1 1 . The apparatus of claim 10, whereiiLthe address signal is generated by a 
burst counter. 

1 2. The apparatus of claim 8, further comprising: 

a plurality of memories for storingjthe first data in the second 

/ 

format; 

a burst counter for generating addresses for storing! the first data jn 
/the first format) wherein the periodic signal is derived from the addresses. 
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wherein the first XOR circuit, the second XOR circuit, and the burst counter 
reside on a buffer chip. 

1 3. The apparatus of claim 8, wherein the second format is different from^^he 
first format.N 



1 4. The apparatus of claim 8, further comprising: 

a first buffer coupled to the output of the first XOR circuit and to the first 
input of the second XOR circuit; 

a second buffer coupled to the output of the second XOR circuit. 

15. An apparatus comprising: 

a first circuit having a plurality of terminals; 

a first plurality of exclusive-OR (XOR) circuits each having a first input 
coupled to one of the plurality of terminals, a second input coupled to receive a 
first periodic signal, and an output; and 

a second circuit having a first plurality of terminals each coupled to an 
output of one of(the first plurality of XOR circuitsl and a second plurality of 
terminals, wherein a number of the first plurality of terminals is different than a 
number of second plurality of terminals. 

1 6. The apparatus of claim 1 5, wherein the second circuit comprises a 
serializer. 

1 7. . The apparatus of claim 1 6, wherein the serializer comprises a shift 
register. 

1 8. The apparatus of claim 1 5, further comprising; 
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a second plurality of XOR circuits each having a first input coupled to one 
of the first plurality of terminals of the second circuit, a second input coupled to 

receive thi^e first periodic signal, and an output coupled to one of the plurality of 

\ 

terminals of the first circuit. 

\ 

19. The apparatus of claim 18, wherein the second circuit compnses a 
deserializer. 

20. The apparatus of claim 19, wherein the deserializer comprises a shift 
register. 

\ 

21 . The apparatus of claim 1 8. further comprising: 

\ ■ 

a second plurality of XORsCircuits each having a first input coupled to one 
of the second plurality of terminals of the second circuit, a second input coupled 
to a second periodic signal, and an output 

22. The apparatus of claim 21 , whereinjhe first inputs of the first plurality of 

XOR gate^ are each coupled to the first circuit Weceive first data in the first 

format 'at a first data rate of the first periodic signal ,\nd\the outputs of the first 

' , \ 

plurality of XOR gate^ are structured to provide ithe first^dataiin a second format 

to the second circuit, and wherein(the first inputs of the second plurality of XOR 

gate^are each coupled to the second circuit to receive(the first datajin the 

second format at a second data rate of the second periodic signal/knd^he 

outputs of the second plurality of XOR gates)are structured to output ^h^vfirst data 

in a third format, 

23. The apparatus of claim 22, wherein the first data rate of the first periodic 
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signal is an integer multiple of the second data rate of the second periodic signal. 
2^. The apparatus of claim 22, wherein the first circuit comprises^memory fpr 
storihgjme first data) and wherein the first periodic signal comprises a first 
address^^gnal for addressing(|he memory, and the second periodic signal 
comprises avsecond address signal for addressing the memory. 

25. A system^mprising: 

a first device^omprising: 
a first circuit; 

a first plurality of exclusive-OR (XOR) circuits having first inputs 
coupled to receiveffirst da^from the first circuit, second inputs each coupled to 
receive a bit ofi^a first predetermiried number, and outputs; and 
a second device comprising:\^ 

a second plurality of exclusive-OR (XOR) circuits having first inputs 
coupled to the outputs o(the first plurality of XOR circuit,^, and second inputs 
coupled to receive one bit of the first predetermined number. 

26. The system of claim 25, wherein the first device further comprises a 
second circuit for storing the first predetermined number. 

27. The system of claim 26, wherein the second circuit' comprises a pseudo- 
random number generator. 

28. The system of claim 26, wherein the second circuit comprises a memory 

circuit. \ 

29. The system of claim 25, wherein the first predetermined number 
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comprises only one bit, 
^■0. The system of claim 25, wherein: 



^the second device further comprises a third plurality of XOR circuits 
having firstsinputs to receive (second data\second inputs each coupled to receive 



a bit of(a secohd^redetermined number\and outputs; and 

the first device further comprises a fourth plurality of XOR circuits having 
first inputs coupled tcrthe outputs of the third plurality of XOR circuits, second 
inputs each coupled to receive a bit of the second predetermined number} and 
outputs coupled to the first^ircuit. ^ 

31 . The system of claim 30, wherein the first predetermined number and the 

second predetermined number are the same number. 

■ '\ 

32. The system of claim 30, wherein4he second predetermined number is 
only one bit. 

33. An apparatus comprising: 

a first circuit; \ 

a first plurality of exclusive-OR (XOR) circuits h^aving|4irst input^ coupled to 
receive first data from the first circuit, second inputs each 'coupled to receive a bit 
of a predetermined number; and 

a second circuit providing the first predetermined number\o the first 
plurality of XOR circuits. \ 

34. The apparatus of claim 33, further comprising: 

a second plurality of XOR circuits having first inputs coupled to outputSyOf 



Express Mail No.: EL371007305US 36 73305.P074 



tl:ie^irst plurality of XOR circuits, second inputs coupled to the predetermined 
number, and outputs coupled to the first circuit. 

35. me apparatus of claim 33, wherein the predetermined number is only bit. 

36. The a^^ratus of claim 33, wherein the second circuit comprises a 
pseudo-random numt^er generator. 

37. The apparatus of c^im 33, wherein the first circuit comprises a memory 
circuit, and the second circuit CGtmprises a memory l ocation within the first circuit. 

38. A method of reducing power dfawn by two circuits comprising; 
determining She worst-casejia^ pattern^hat results in drawing maximum 

amounts of power from the two circJ^afld 

passing the worst-case dat^mkern) f rom one of the circuits through at 
least one exclusive-OR (XOR) gate t© reduce power drawn by that circuit. 



clocked by a periodic signal. \ 

40. The method of claim 39, furthehcomprising the step of 

reading data from the memory device via a second XOR gate clocked by 
the periodic signal. 

41 . A method of accessing a memory device comprising: 
providing4irst datajto a bus interface of the memory^device in a first format 



\ 



39. A method of- accessing a memory device comprising: 

writing data to the memory device via a first exclusive-OR (XOR) gate 



1 

first date 
and at a first data rate; 



reformattingfthe first dat^to a second format in response to an address 
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signal, the second format having a second data rate different than the first data 
rate; 



and storingfthe reformatted datajin the memory device in the second 
. format!' 

42. TheVethocI of claim 41 , wherein the step of storing/the reformatted data 



comprises storing^uncomplemented first datajat even addresses, and storing 
/complemented first data\at odd addresses of the memory device. 

43. The method^t^aim 41 , further comprising: 
reformatting the stored data into the first format; and 

V \ 

outputting the data in first format from the bus interface. 

\ 

44. A memory device for interfacing with a data bus and an address bus, the 
memory device comprising: 

a reformatting circuit receiving clata in a first format at a first data rate from 
the data bus, and reformatting the data tt^asecond format in response to an 
address signal on the address bus that alternates at the first data rate, the 
reformatted data having a second data rate that is different than the first data 
rate; and \^ 

a memory circuit coupled to the reformatting circui^ and storing the 
reformatted data. 

45. The memory device of claim 44, wherein the reformatting^cuit comprises 
an exclusive-OR (XOR) gate having a first input coupled to the data^s, a 
second input coupled to the address signal, and an output coupled to the 
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^emory circuit. 

46i, The memory circuit of claim 44, wherein the reformatting circuit reformats 
the reformatted data in response to the address signal to regenerate the data 

\ 

having the fir-st format and the first data rate. 




47. The memory circuit of claim 46, wherein the reformatting circuit compnses 
an exclusive-OR (XORXgate having a first input coupled to the memory circuit, a 
second input coupled to th^ddress signal, and an output coupled to the data 
bus. 
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